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Response to Arguments 
Applicant's arguments with respect to claims 1-50 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections ~ 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-7, 13-17, 20, 21, 42-45, and 50 are rejected under 35 U.S.C. 102(b) as being 
anticipated by CA 2323728 (Maruko, Saburo). 

CA 2323728 teaches an auto-oxidation method of producing hydrogen by contacting an 
alcohol and water vapor plus oxygen with a catalyst (abstract), where the alcohol can be ethanol 
(page 6, 2 nd full paragraph, lines 5-6) and also where the catalyst is "stratified" (page 5, 1 st full 
paragraph, lines 5-11) and loaded or packed into a bed (page 8, 3 rd full paragraph, lines 1-5). CA 
2323728 teaches space velocities of about 2000-8000 (page 6, 1 st full paragraph). 

Regarding claims 6, 7 and 13, CA 2323728 teaches that the catalyst bed in general is 
maintained in the range of 700-800°C and that the alcohol reactions go on at temperatures as low 
as 250-350°C (page 4, 1 st full paragraph through 4 th paragraph continued onto page 5) and also 
that the gaseous mixture may be heated to the required temperature (page 5, last paragraph, lines 
4-6). 
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With respect to claims 42 and 43, CA 2323728 further teaches that one portion of the 
catalyst can include materials such as Ni, Si, Al, W, and/or Fe, which may be in oxide form 
(page 6, 4 th and 5 th full paragraphs) while another portion preferably has Pt or Pd (page 6, 6 th full 
paragraph). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 14, 18-19, 21, 26-30, and 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over CA 2323728 (Maruko, Saburo) as applied to the claims above. 

CA 2323728 teaches the method of producing hydrogen by contacting an alcohol and 
water vapor plus oxygen with a catalyst as described with respect to the claims above. With 
respect to claims 14, 18, 28, 35, CA 2323728 fails to teach specifically that the alcohol and 
oxygen-containing gas are at a temperature of no greater than about 160°C prior to contact with 
the catalyst. 

However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to determine the optimum operating temperature for each phase of the 
reaction process, since it has been held that discovering an optimum value or a result effective 
variable involved only routine skill in the art. In re Boesch, 617 F.2 nd 272, 205 USPQ 215 
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(CCPA 1980). The artisan would have been motivated to select a temperature of the gas stream 
such that the reactions proceeds at a high rate to completion by the reasoned explanation that the 
catalyst bed in general is maintained in the range of 700-800°C and that the alcohol reactions go 
on at temperatures as low as 250-350°C (page 4, 1 st full paragraph through 4 th paragraph 
continued onto page 5) and also that the gaseous mixture may be heated to the required 
temperature (i.e. the gas may be at temperatures lower than 250°C; page 5, last paragraph, lines 
4-6). 

Claims 8-12, 22-24, 31-33, 38-40, and 46-49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over CA 2323728 (Maruko, Saburo) as applied to the claims above and further in 
view of Anzai et al. (2003/0060364 Al). 

CA 2323728 teaches a method of producing hydrogen by contacting an alcohol and water 
vapor plus oxygen with a catalyst (abstract), where the alcohol can be ethanol (page 6, 2 nd full 
paragraph, lines 5-6) and also where the catalyst is "stratified" (page 5, 1 st full paragraph, lines 5- 
1 1) and loaded or packed into a bed (page 8, 3 rd full paragraph, lines 1-5). CA 2323728 teaches 
space velocities of about 2000-8000 (page 6, 1 st full paragraph). 

With respect to claims 9-12, 22-25, 31-33, 38-40, and 46-49, CA 2323728 fails to teach 
that the catalyst comprises rhodium metal and/or oxide and cerium. 

Anzai et al discloses a process similar to that of CA 2323728 (see abstract) including an 
autothermal process for producing hydrogen comprising contacting a composition comprising at 
least one alcohol (ethanol in [0053]) with an oxygen-containing gas, steam and a catalyst. The 
catalyst comprises rhodium and cerium oxide on a support. (See [0002] and [0009]). The support 
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may be in any shape or form such as pellet, granular, honey comb, etc (See [0037]). The inlet 
temperature is in the range from 300 to 600°C and the outlet temperature is in the range from 500 
to 1000°C (See [0049]). Anzai et al further disclose that the atomic Ce/Rh ratio is in the range 
from 1 to 250 and that the Rh is supported in a 0.1 to 3 % by mass (See [0038] and [0039]). 

With respect to claim 8, CA 2323728 also fails to disclose the residence time of the 
alcohol and oxygen in contact with the catalyst and fails to disclose the gas space velocity. 
However, it is well known and recognized that both the residence time and gas space velocity are 
result effective variables. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have determined by experimentation the residence 
time and gas space velocity in Anzai et al process, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). Further it would be obvious for the residence time 
to be such that it is sufficient to allow the reaction to proceed to completion. 

It would have been obvious to modify the process of CA 2323728 by using a catalyst 
such as that taught by Anzai et al. because Anzai et al. teaches that this catalyst desirably 
performs the same process. 

Claims 1-24, 26-33, 35-40, and 42-50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Anzai et al. (2003/0060364 Al) in view of Hu et al. (5597771). 

Anzai et al disclose a process for producing hydrogen comprising contacting a 
composition comprising at least one alcohol (ethanol in [0053]) with an oxygen-containing gas, 
steam and a catalyst. The catalyst comprises rhodium and cerium oxide on a support. (See [0002] 
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and [0009]). The support may be in any shape or form such as pellet, granular, honey comb, etc 
(See [0037]). The inlet temperature is in the range from 300 to 600°C and the outlet temperature 
is in the range from 500 to 1000°C (See [0049]). Anzai et al further disclose that the atomic 
Ce/Rh ratio is in the range from 1 to 250 and that the Rh is supported in a 0.1 to 3 % by mass 
(See [0038] and [0039]). 

Anzai et al. does not teach that the catalyst is a stratified catalyst. Anzai et al. also fails to 
disclose the residence time of the alcohol and oxygen in contact with the catalyst and fails to 
disclose the gas space velocity. 

However, it is well known and recognized that both the residence time and gas space 
velocity are result effective variables. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have determined by 
experimentation the residence time and gas space velocity in Anzai et al process, since it has 
been held that discovering an optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Hu et al. teaches a stratified catalyst (see abstract) to be for production of hydrogen. 

It would have been obvious to modify the process of producing hydrogen as taught by 
Anzai et al. by using a stratified catalyst such as that taught by Hu et al. because Hu et al. teaches 
that such catalysts desirably are polyfiinctional and can simultaneously catalyze oxidation of 
hydrocarbons as well as carbon monoxide and the reduction of nitrogen oxides (see Column 1, 
lines 14-17 and Column 7, lines 30-43). 
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Claims 1-24, 26-33, 35-40, and 42-50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Anzai et al. (2003/0060364 Al) in view of CA 2323728 (Maruko, Saburo). 

Anzai et al disclose a process for producing hydrogen comprising contacting a 
composition comprising at least one alcohol (ethanol in [0053]) with an oxygen-containing gas, 
steam and a catalyst. The catalyst comprises rhodium and cerium oxide on a support. (See [0002] 
and [0009]). The support may be in any shape or form such as pellet, granular, honey comb, etc 
(See [0037]). The inlet temperature is in the range from 300 to 600°C and the outlet temperature 
is in the range from 500 to 1000°C (See [0049]). Anzai et al further disclose that the atomic 
Ce/Rh ratio is in the range from 1 to 250 and that the Rh is supported in a 0.1 to 3 % by mass 
(See [0038] and [0039]). 

Anzai et al. fails to disclose the residence time of the alcohol and oxygen in contact with 
the catalyst and fails to disclose that gas space velocity. However, it is well known and 
recognized that both the residence time and gas space velocity are result effective variables. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have determined by experimentation the residence time and gas space 
velocity in Anzai et al process, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). 

Anzai et al. also does not teach that the catalyst is a stratified catalyst. 

CA 2323728 teaches a method of producing hydrogen by contacting an alcohol and water 
vapor plus oxygen with a catalyst (abstract), where the alcohol can be ethanol (page 6, 2 nd full 
paragraph, lines 5-6) and also where the catalyst is "stratified" (page 5, 1 st full paragraph, lines 5- 
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1 1) and loaded or packed into a bed (page 8, 3 rd full paragraph, lines 1-5). CA 2323728 teaches 
space velocities of about 2000-8000 (page 6, 1 st full paragraph). 

It would have been obvious to modify the process of producing hydrogen as taught by 
Anzai et al. by using a stratified catalyst such as that taught by CA 2323728 because CA 
2323728 teaches that such catalyst will facilitate commencement of the reaction and conclude 
the reaction more quickly (page 5, 1 st full paragraph, lines 5-11). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Colleen P Cooke whose telephone number is 571-272-1 170. She 
can normally be reached Mon.-Thurs. 8am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, her supervisor, Stan 
Silverman can be reached at 571-272-1358. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Colleen P Cooke 
Primary Examiner 
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